Mandibular canine is generally considered to have one root and one canal, but it may possess two canals and even less frequently two roots and two or three canals. This article highlights the identification and endodontic management of two cases of a rare anatomical variation in mandibular canine with two roots and two canals.
INTRODUCTION
Missed canal/root is one of the main reasons for the failure of the root canal treatment. Variation in root and root canal morphology can be found in any tooth in the dental arch with varying degree of incidence. A thorough knowledge of the external and internal anatomy of teeth with its possible aberration is essential to ensure the success of endodontic treatment. Morphologically, mandibular canine is usually considered a monoradicular tooth with single root canal. [1] Like other teeth in the dental arch, mandibular canine also does not always display the basic anatomy with one root and one canal. Several researchers have reported anatomical variations with varying degrees associated with mandibular canines [ Table 1 ]. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] Occurrence of mandibular canines with one root and two root canals has been reported to be about 0%-24% in various ethnic groups [ Table 2 ]. [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] However, the occurrence of two roots with two or more canals is rare ranging from 0% to 5% [ Table 2 ]. Despite the low occurrence of anatomical variations in mandibular canine, endodontists should be aware of possible variations with respect to the number of roots and root canals. Conventional radiographs may not be able to give details about the root canal configuration in teeth with complex root canal morphology such as multiple root canals and extra roots, especially when present in buccolingual direction.
Inadequate details may lead to poor prognosis. Advanced radiographic techniques such as the cone-beam computed tomography (CBCT) may result in three-dimensional evaluation of root canal configuration, thus predicting success.
This article reports endodontic management of mandibular canines with two roots and two canals. CBCT was done to confirm the internal anatomy of the tooth.
CASE REPORTS

Case 1
A 28-year-old female patient was referred to the Department of Conservative Dentistry and Endodontics with a complaint of pain in her lower right front tooth. The patient gave a history of root canal treatment done in relation to 43 by some general dentist, but as symptoms were not relieved, Biradicular mandibular canine: A review and report of two cases retreatment was attempted and gutta-percha was removed by the same dentist. On clinical examination, the tooth was tender on percussion. Radiographic examination created a suspicion of the presence of two roots with respect to 43 [ Figure 1a ]. CBCT examination confirmed the presence of two roots (one buccal and one lingual) and root bifurcation was present at the cervical-third of the roots [ Figure 1c and d]. Under rubber dam isolation, access cavity was modified to access both the canal orifices (buccal and lingual) [ Figure 1b ]. Working length was measured with Canal Pro Apex Locator (Coltene, Whaledent GmbH, Germany) and confirmed radiographically [ Figure 1e ]. Canal preparation was done with ProTaper rotary system (Dentsply-Maillefer, Ballaigues, Switzerland) till size F3 for each canal. Irrigation with 3% NaOCl was done in between change of instruments. Calcium hydroxide (Prime dental PVT, India) was placed as an intracanal medicament for 1 week. Obturation was done with the corresponding ProTaper gutta-percha (Dentsply-Maillefer, Ballaigues, Switzerland) using AH Plus sealer (Dentsply) [ Figure 1f and g]. Later on, postendodontic restoration was done with composite resin. The patient was asymptomatic during follow-up period.
Case 2
A 50-year-old male patient presented with the history of severe pain in the lower left front tooth region for the past 2-3 days. On clinical examination, there was generalized attrition in the anterior teeth. The first premolar was endodontically treated and both the premolars were restored with crowns. The left lower canine (33) was tender on percussion. The tooth showed delayed response to pulp vitality tests as compared to healthy contralateral tooth. The diagnostic radiograph revealed widening of the periodontal ligament space in relation to 33 [ Figure 2a ]. Based on the clinical and radiographic examination, a diagnosis of irreversible pulpitis with acute apical periodontitis was established and root canal treatment was planned. The treatment was explained to the patient and consent was obtained.
Preoperative radiograph gave the suspicion of two roots in relation to left mandibular canine which was confirmed with multiple angled radiographs. Under local anesthesia, after rubber dam placement, access was made. Access was modified to expose two orifices, one buccal and one lingual [ Figure 2b ]. Working length was established using Canal Pro Apex Locator (Coltene, Whaledent GmbH, Germany) and confirmed radiographically for both the canals [ Figure 2c ]. Chemomechanical preparation was performed using ProTaper file system (Dentsply-Maillefer, Ballaigues, Switzerland) in a crown-down manner. About 3% solution of sodium hypochlorite and 17% ethylenediaminetetraacetic acid were used alternatively as irrigants at every change of instrument. The apical preparation was done to F2 file size in both the canals, and the canals were obturated with corresponding ProTaper gutta-percha cones (Dentsply-Maillefer, Ballaigues, 
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DISCUSSION
Proper diagnosis and identification of the possible permutations of the canal morphology are essential for the success of endodontic treatment. Failure to locate and treat an extra root/canal is one of the most common causes of root canal treatment failure. Detailed clinical and radiographic examinations are critical factor in detecting morphological variations. In mandibular canine with two roots, roots are generally positioned buccally and lingually which can be easily overlooked on preoperative radiograph due to superimposition of roots and canals. Radiographs taken with different horizontal angulations may help in identification or at least suspicion of root and root canal variations, but sometimes establishment of definite diagnosis may require CBCT.
Second root/canal in the mandibular canine can branch from the apical-, middle-, or coronal-thirds. [7, 11, 13] Two roots may be observed separately radiographically when bifurcation is present either in the cervical or in middle thirds and in not in the line of the X-ray beam, whereas bifurcation which is present more apically is difficult to diagnose and treat.
In the present case, the presence of the two roots was suspected on intraoral periapical as buccal root was present slightly mesially as compared to the lingual root and there was no exact superimposition of both the roots in angled radiograph.
In mandibular canine, usually one canal is present which exits as a single foramen at the apex. At times, two root canals or rarely three root canals with two roots, can be present. [6] In the present case, we found two root canals, one buccal and one lingual in each buccal and lingual root.
Various researchers have carried out studies to demonstrate variation in the root/canal anatomy in different races using different methods. [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] Variations in the internal anatomy among populations could be due to the differences in genetics and racial variations in the population, sample size, techniques, classification systems, and the researchers' judgment and diagnosis.
It is important to detect such anatomical variations before the initiation of endodontic treatment to prevent iatrogenic mishaps and to gain high success. The dental anatomical knowledge is an essential condition in the practice of endodontics. Hence, before the beginning of the treatment, a thorough knowledge of the root canal anatomy is important to achieve good results.
CONCLUSION
Although the incidence of mandibular canine with two roots and two or three canals is low, it can exist. A thorough knowledge of the tooth and root canal morphology, clinical exploration, and detailed radiographic interpretation as well as use of advanced radiographic technique may be helpful in detecting root canal aberrations and to achieve success.
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